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Abstract of JP2003027240 

PROBLEM TO BE SOLVED: To effectively 
remove a ruthenium film, an osmium film, and 
oxides thereof deposited or adhered inside a 
semiconductor treatment device. SOLUTION: 
Reaction products deposited or adhered inside 
the device are rapidly and effectively removed by 
individually using an oxygen atom donating gas 
and a halogen gas and feeding the gases inside 
the device. The device can be stably operated, a 
thin film of high quality can be formed, and a 
semiconductor element can be produced in high 
yield. 
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•^9— 'v.y KW^jZ2(ct9:(tt)n/tl^2C0->i''7-'\.y H 
e)«*g$nytlB2©^'U-->4^ffl;tf;^<»:A<fliilHmi © 20 
1 ©iJ'U-->i/'ffl;y;^;{,<gtiSH^2<D->v9-'v-> 

<t. mlE;'j;^tttgflOESrt^<DiaffAn 0 0~3 0 0 
BfJESS 2 'J -^>i^ffl^>^«tl6«a«^-ti€=nj(l 3 (O 

#aif»«iissis. 50 
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Eftissrt icflttg 5 nr^s: * ;i t *^a<t r -s 7 

Et£<0¥a${^^3^S. 

3<0j!lPf»SSlCj:t>T2 0~2 0 01C<OKHT3!lP»*tlT 
S!lE«ia^l*3 lc«*g$n-5 c <t1ta<!:-r •581*51 7 *;t 
8 lcEI£(D¥aif4^«2i3^S. 

1 0 ] IKESB 2 O^' y WE 
m4(D*PfS^tSfCj;^T2 0 0-3 0 0'C(DicfflTJ)P»i$ 
nTStlEjfflJSSrt icttt&Sti* C i4#a<i:r 5SS*JS 7 

[SS*iSi n i^;5:<<!:t>lWE«iaS<tmlE->l'9-'s 

«iaSO-aP*«J5E^« ?#«li<t lWE»fi7|>jU^<!: © 51 

il!l8PI?(C, N i ^WSA<9 0%JUTTAS^)I->-;W 

lcEte<D^SVft:«i9ilS. 

[fS*«i 2] '>;5:<<h=t)ffilEfliaMtHilE->i''7-'v 
«i3£<!:S>rESIK7t^;U^<>:©^i!lWlc. i^j!E<i:7Kj!l©» 
2 lcEK(0¥S»i*:«&S$IB. 

ti-5;i>*< <t t>-«fl<0;*^::^*^^t?)a:•S c <t *^a<t 
■T'Sa^lSl *fcf±2 lcEK<D¥3l#«lSSia. 

2 icEttro¥ai#«&3lSS. 

[ffi^JSl 5] SuES2<D^U-->i^ffl;tf;^«<. 

■fbSilS, jlJ)t. ItYbTkJif, /\pyWbl8i(lfl3»*»6a!tf 

t-^.»*« 1 S/bl±2 lcEK<D¥a|«i;ftiaSia. 

^«^tt^;^-r*y. «>:3«aES2©4' u-^>4^ffl^ 

c»*jsi 7] s!rE«ias**. (i^ii<iit,)\^^-tfjx^ 
8<D«i5i^?f /a p c: t s:ita<fr sa*js i s/ttt 2 c 

8] mEftiSSICfclxT. )V'r-OJx. K^b 
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3 

izmmtEtircmwi± izm& ^ ntuvy-- oa. 

-r * c <!:€:*#ai:f «SI*« 1 2 tclEKO^SSi* 

«&^^So 10 

T (**-r * xg t ^ <ffi^ T/s: ^ c t !t#es d: -r -5 4^^**; 

[S^JS2 1] «iS^<t. ±TpI»l^ti*Wt-^S«* 20 

2 2 1 saE*ftasa«Rjcst^ 3 ©i» U --> 

<t*1$SS<fr«!S*JS2 0*/£:li2 1 (cietS0^3f*«ft 

[^^^2 3] ^izmi <Di^ 'j-->^m^:^=S:m{,^x 

;5:e>C<*:^i»#at<!:-r^^^^2 0$/ttt2 1 iz^m<0^ 

RJC*B£!t*l^f^*-r.SXIi<ttJll2m 2 'J -->i/m 
/iX*ffll\T5JC!5^fi£!|Sl^f»*r'5XS<!:©rBllc. mliS 
teSSrt «mSSm-r *f7S t *fflliLTft-5 C <!: 
fr^iS*S2 3 lwEK©*«f*«iSSIS©i' 

R*5^fi!c!|a*f»*-r«Xg<!:fi58ES 2 ©i' U -->{fm 50 



4 

^:^*fflUTSJC^fi!c«!l«:l»*-r«XS<t©PaiC. miE 

€:^;S14^;^ (C J; -5 A- >!^£f7;S: ^ ?T?i«!: 
;S.T/j:*Ci:«^!j#g4«»:-r-5S*«2 3 (ceKODi|i^#ftl 

f -sa*!! 2 0 %it\t. 2 1 iciEtico¥®f*«iasie©4' 

y >^^t.'/j^-C*S C <!: «:*taj «fr ^.ii^ia 2 0 * ;t 
1*2 1 ICiEK<D*S»i*«iSgfi©^'U-^>i^:»;4, 
[S^«2 8l fitJIEII2<Di7U-->i5^ffl*';^*^. tg 

flsSSl. ilSi, ji<b*^. /Npy><bBl^o?SP*»&SI(* 

f ^S3SIi2 0*>i:li2 1 (CiESt©i|i®ft:«ia^SCD^ 

2 0 2 1 IClBttO^aHiftiaSgO^ U -—>{f 

[iias^SSOl g5IE«iSM©rt^t. fi!lie;*jA-8P«0D 
rtet. fi«IIE;tfxet|^tl©iEgrtil<t(DSg*<1 0 0~ 

3 0 0'C©«EfflT»Jffll$nT>S-5Ct«!j#SS«»:t--5BS* 
S 2 0 2 1 lclBl£<^¥Stt4ftaSSgOi' U --> 

tS*]S3 1 1 gflESi 1 <Oi'U-->i^ffl^X*«t&-r 

•5^<DBJlE«aSMF«9CDff:^*i. 1 k P a JU±:^mff J-UT 
lC*J{81$nT«:<5 C i:**#ai«»:-r •S^*^ 2 0 *Xil± 2 

[^^313 21 ffrlElgl <D^"J-^>i^ffl;y;^At. tOE 

faSlc<l:tjT2 0~2 0 CCcoicBTAPf^^nTBiIiEfti 
SMrtlcet^$tl«Ct4#S*ir«a*3l2 0*fctt2 

1 \zn^<o^mwwMmm(oi^*j-->ifnm. 
[^^«3 3i m^^2(r>i7*)-—>ifm^7.tfi. iniB 
2 «j -->ifm:fi7i.m&mzmi^ ^tiitmiim 4 

CD*a^fSlC<fc o T200~300 °C<OicH-e*PfSi$nT 
BtIiEMSM(*glC«*g5n-5c:<»:4#?a«!:-r^ll*li2 0* 

fcii2 1 \zi^m<D^mwim.m^<r>C'^j--><ffi',i. 

[KSJS3 41 «5e*aSS*<. '>«:<«tt>JU7^-'>A* 

jf4C[)«ig|$i7JS: p c i^ittSSi-r ^iS^JS 2 0 2 

[^3^113 51 S3IB<!iiS^ICfclNT, ^Ut^^-^A. ^<b 
^Ut^zh-JA, 3&-5iN(i;i-;^ = ':;A. K{b;*-X5 -i^AcoP 
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[0 0 0 1 ] 10 
[0 0 0 2] 

TD R AMl|<0>t 'J-lr;i/^*f -SiS^Ii. t(DZl>^ 

>v-<Dmt^nm^mf^T^nitbiztS:^mnt3:iL»mm^ 
stmjim&ifjiitmu. wizitmmm^jim^'tcDmm^ 

[0 0 0 3] ?ftffi. ci;:)ai<oia5R«^«*4<hUT(i. m 

petf T a205. BaSrTiOa ^cO^TC^K^bttX?* 
[0 0 0 4] c:<Dlfe<i^^ai;br«8i««<i:UT. mxu 

iVT^OA. mY.)\^T=^0 A1^t^^-^tVT:K\^. Ctie 40 

6-283438 ^l^SJ. 9-2 4 6 2 1 4 

- C V D (Ccfc U«i!ir'5:^;£X?^Ba^^nTt^-5. 
[0 0 0 51 — ;U7^^'^;A^SlN(iBI{UU7^X':7A 
3IM<^x^y5^>^:fr>SlcMLxTfi. «x.tf*#Ba¥8 - 7 
8 3 9 6^1^«(C|HiE(7)<tp(C. :7-/^;^'X. 



6 

y > X3£ CXlc/\ P ^' >{b7K^;&^ e> ^ Set U $ ti 

[0 0 0 6] U-:^/^;U^, ^iL-^- (Rainer 

Loessberg und Ulrich Muel ler) (^"Zeitschr ift Fuer N 
aturforschung, Section B, Chemical Sciences, vol. 16B. 
No- 3. 1981 . PP395) ''\Z\t)\,^—0 Ati^^Jy ^^WSTC 
C <h iCcfc Ttt»«:ESBI^b;U7"-C? A^»^ 

j[^y--OA(D&m^ffv c V Dmm^J:zf/^^->m& 

♦tea 2 000-20078 2^!2>s[(c. ^y>. /\py 
wbKis. N20, om=f(Dmt^^m[iti^'}^-f3.<t^ 

mzm^:»:^[z/\n^>itn:^^m\\l.xrjo^'J 

[0 0 0 7] 

-o A^)\^'r-o Amitmt'^^fz^mf^^f&mr^r:Lisb 

(0/ 1 - > ^ ff^jffir -5 /h«)<^X -/ 5^ ffl t \ T D 

^<*M(c(i. :/p-trx*(cSiS«iSMrt^c^^tMigESrt 

[0 0 0 8] SeJfcSSBfcEK^tDt^U^x-^A^^Uir- 
0Am}C&(OJiy^>^:fili(OUt'Dt\^X. /\P^> 
<b :t y >:^':^ <Oig^;^'x ^ ffl t y ^ X V X 5^ > 

<&J5EfltSI«^x-/5^>^ilH<D^ U-x>^(cafflU/S: 
x^v^^y^i^'xo^Pfcz/^Xv'^ffltx^/tAft. 

^cr)*i^(cfct\T(i:Ac#;5:rp1S<h;5:'5o MIC 

;^ Tli^ fc y ^ X (cBg $ n -5 fi«co^;^?<x 5=^ > ^ ^ 

[0 0 0 9] #^^^Xv:^^T^D:3T:ty>:^';^ 
/:£if^mi^x^V''^>^^ff^z>y3m{t. Wi^m$^» 
^-^(Dy>^-i^m±'pnmi9iW<Dnmiztii.x^f3/3:m 

«i7 AKYb«<7) X 5^ > ^;&^Ji U t > <i: I N ^ * jS ^ W r 
[0 0 1 0] MIC. :^y>:fjAlc/NPy>^x^^itfiU 



It 632003-027240 



7 

[0011] 10 

[0 0 12] M^^IC(iC(DMSMC9F*9M^Me) 

*A-BP«. ;:^«^SS<0KgF«9^Oiae/^ 1 0 0-3 

0 ox:<Dmmx^^^\mi^ti^j:v\zur^o 30 
[0 0 1 3] MIC. mmmitKii^^t^^muii^m?Lx 

fcU. CO?^aSX^^3<^^«J-zi>^ffl^;;^e^Jg§|Z>^ 
[0 0 1 4] SSI (0>:7'J-^>>/ffl:^'x« 

m3<o*[isgts-c*nSi$ti/tmi <D^u-->^ffi^ 

^ 4 (Dmm^xnm^tinim 4 y -->^ffl;^';^<!: 

[0 0 1 5] ^tz. ±%Z(Oly^rr?-^y h'X^^m 1 Of>i' 
^cfc^fCU^o 50 
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[0 0 161 *»Wr(i. JU7^-«5A. JU7-:^0Amit 

«9src(i;=t-x^0A. pj-x^':7A^{bi^^^t;j5/s^« 

i^r'p-^ y i^izi&mtEitxm 2 0)^ u -->^m^:K 

[0 0 1 7] ^rz. ^mm./)^^j^^t^3(D^v--> 
^m^':^m^^^mT^'^m^^m?Lx^^j. :i(onm 
u^(D^^mm\zmm^fzun^ur;zmmm^':^(o^j& 
±mv^^m3(D^u-->^m:h'Ps^mi^xm^r^J: 

vlzi^/t. 

[0 0 1 8] ^LT*;t. m^ (D^V-^>C^m:h'7.^ 
mi^x^j^^^^^m^-t^jim^mzco^ u-~>// 
m^:^^mi^x^R^±^^^m^'r^T.m^^mmiyX 

p. 'bU<{tN2 /t-i>^fj/3ivJ:^\zurzo 
[001 9 ] m 1 ^fzitf^ 3 (D^ U > 

ci^-^< ^:h-mi^(o^':^^^v^(Dx^v . ^rzmzio 
U -—><fWiii:^t,\^xWi\.^^i\u^>^^t2n:K 

X;^ e S n -5 < <h t> - f 1 *i CO >3 X ^ t; t> <o 7? ^ 

[0 0 2 0] CtllCctoT, ^Jxf^^l'^— OA. 

•i7Aig'fb1*i*>b(i^:^^':?A. ;tx5':7AK^b4*i(Oii^^;5: 

< ^l t>-m^<D^K^^vm^mwi±\zgimr^ c v d 

mm izfm^fzitnm u niiv^r^ a^ -5 uc* :t x ^ 
A^^tjm,t^±^^^mmznmB.<m^'r^:zLtfi-^ 

[0 0 2 1 ] 

[^W(^iiS6(0ff$^] lUT. ^^^(Dmmmiz'OK^x. 

^^(i. iy'Jz^>m^±{zmi&^ti^:^^'jm^iS.E(0 

[0 0 2 2] *>b. K^b;i/7":c'?Atli. RuO. Ru 
O2.RuO3.RuO4 <Ot^•rtl^^*Sl*l^. K{b:tX 
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^OAtits O s O, O s 2 O 3 , O s O 2 , O s O 3 , O 

s 04 (Oi\'ftitr^^m^t^h(OtT^^ 

[0 0 2 3] inmrn-i) mmm^-c{t. j\^^-OAm 

1/>»S5%. ^S^rtCDE:^! OOTo r rT^U. 10 

:/t. ^/t. yyit^m^mi^^^'^izit. ^mmp^coK 

<Dmm^mtii2 Ot:JUJi3 0 0'CJUTTX .y5^>^$ 
HE-CDX-/^>^U- h(i1 OO^C—l 5 0^f*ifi-C 

j\.y--OAm(DJLy^>^i^-h\zitm^x. 

6. 2 0 o^m±(DS;SM«T(ix*>5'>ti/u- h;&^« 20 
^-C?A]^(7)X*:/5^>>5^(CMLT, -^(^)X:y5^>^U- 

h^ic^'rncoias«i*^cfct^x=bffi«^)7:/^$<. x^y^^ 

[0 0 2 4] —yf. :7!y<b7k3!l^ffll\TX'y5^>^^fT 
^^-z^^lf^. -^(DX*>5^>^U-h(i;U^X'::7AM:5^C;C 

< is,^ :ihffim^ U7t. «fc 200 t:Ja±cDS5ia« 
mx\t^^J>fi:^^mi^rc^^^^J^mMz:K^tSi3L^:/ 30 
^>{fU- t-^7riTZ,tfJ^m^t)^\z^-Dfto 

[0 0 2 5] iU±TR^U;tcfc^fC. ^y><5:7*;/<bffl 
3RfcJ:^x-/5^>^JKlC<Z)ito^f»JfflUT^«(D:b':^^ 

x^v>:h'>f.^mi^x^ 'j-=->'Cf^ff^i\ ^rtmm 
mmznuxyy{\:&m^mK^x^v-->^^^^v 

[0 0 2 6] ;AIC. ±SEOytX'y5^>^SlB€:;U^X«i> 
Affl C V D ^^SCD^ U -X>:^/|caffl U/bW^iiE^S. 
@ 2 fC(i;U7^xC; A^i-SUCi^UT^xC? AKibKOC V D 

^iSJSM2 0 1 ^ffi C^^X/x) 2 0 2*!:. m^2 0 
2^j!iagiU. ;5^::5SS2 0 2^^f#r'5)>^a?boSffi7tv;u 
y (ir^^:y^XK-y-tr:/^t-i$^-^rtjS) 2 03 

«c«ffl:^'X^««2 0 2±^l^-(C«te$-e:S/3:^ 50 
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H2 0 4<h. »«2 0 2^|fx.S/i:<s:)(?D^ 
A-yu-h2 0 5<!:. S«7|v;U^2 0 S^iT^lt-S 

?»a«2 0 7. S®2 0 2^P-K»t^7>n-K-r s 

Kjfcsfi7ix;u:^2 os^'^mtsit^/t^ommmi o s 

;&^t)«^^nTt\-5o -^UT. ±S2U/!:Jgi£S2 0 1 ^ 
2 0 8 ^^tJ-drT^S^i b^b. 
[0 0 2 7] JSiCm2 0 1 <i:fi£Kffl;tfx^«l&^StN(i 

■r-5;td^)(C. StXm2(^»qfl*fS2 1 0:Rt/2 2 

o^mi'^xmm^tixi^^o si£M2 o i socKg2 o 

; U 5 - 0 A 5 ^ /ci: <h' <0 -fe ^ ^ u/ ^ « *4 X;^ 6 S :^ A - 
2 1 1 ;C^il«$tiT*5U. CO^A-(cSJCBifi!ti***i® 

•r -SiT)^ w±-r *>t«c>. i5iaiic^>!? ig 1 jSLZfm 2 ojdp 

»fS2 1 OJSlZJ^Z 2 O^ffllMTJUPf^^tlTtx^. rSi. |g 

1 (Dmm^2 1 0 Sc/m 2 (^3!ip|yi|S 2 2 0{i&>5?JSJS;M 

2 0 1 :RtXK«2 0 9<D^ffl|JCieaiU. *^/?*Sl6M2 

0 1 <*::^A-2 1 1 ^^JPf^UTt>^C\o ^/z. S«7tv 
;uy2 0 3(i?#«M2 0 8<i:JSJ6M2 o i <0H^±T-r 

[0 0 2 8] J^l^:v^2 0 1 iCli, A;uy2 1 2 V. 2 1 
3v. 2 1 4 v<tK^2 1 2 p, 2 1 3p. 2 1 4p^ 

ii^ux. ^^mmm^^y^x^^R u (Etcp) 2. 
miy. E t c pfix5=-;u->^p^>^>?xx;u (C2 

H5C5H4) (D^fff) ^;f/X<bLT«t&-rS^I&S2 
12s. mi(D^U-x>^ffl>/;^fitJ&f§T^S0 3« 

t&«2 1 3 s. 9R2(O^U-->crm:h'^miS^xib^ 

C I F 3 ^18112 1 4 s/;^ggg^nTC^'5• ^UT. K 
«2 1 2 p(iS2 0iPiaS2 2 0fcJ;lliPfftt-'5c<?:;&^ 
ai*-5io J««ffl/fX«ieSS2 1 2 s(i. R u (E t 

Cp) 2(D«te<tl^^lcN2 ^02 t>«t&-rsc:<h;0<T 

[0 0 2 9] StaieS2 0 9^^M^TJSJCBM2 0 

1 l^&(0&fj^»m-i'^/tdb<DZi>y^^>7./Kj\,y2 

1 5*5cfct;^smiia2 1 emstm^tixi^^o 

[0 0 3 0] C<D«MS«li. «ffi7K;U^5^2 0 3fCcty 
S«2 O 2^tt2 0 0*t:'-7 5 Ot:^-Cttl!ftUTJ«§t^ 

;^^fflU^U7"x'^7AJIi<OJ5SM^?T;5:^«^. ^^2 0 2 

coAicffltiaK^ 3 0 o'x:iir^ftisbmm7t^j\^^2 o 3 ic^ 

iS$n/bt-t$^-iaff^«xtf3 2 01C<!:U. *>S:«M 

SJCBM 2 0 1 ■^ffiScortS'fclB 1 2 c^SPl^tl 2 1 

OatX2 2 O^fflOTftl 5 0'CgfflC»l»UTt^S. 

[0 0 3 1 ] ^Mffl;^';^<05^«i^;6fCct 
-5 R u ^#WU^^^;5:J^iC&J^^1*lX^i^Jt^McO 2 0 1 
-So S«2 0 2C0iaffi«^?fi^l^ 

— ft;r-5^«i>. »«7ixju^2 0 3cr)-y--rx^sfi2 0 2 
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2 0 5(D±lCt>l5)t$lC^!^$tl'5c, 
[0 0 3 2] ^L,T. COC VDXfM^SyjlUX?T^ 
^fCfitoT. iSfiJ^2 0 1 (Orte'^Seg2 0 9(OP*9SlC 

\zj:^^±/)Uj\zj:r:>rmmi^. mm^(Dmm2 0 2± io 

[0 0 3 3] -ecT. 5^-y><^:3^*y^be^^fflt^/S:J«K 

(1) ji^Tz^OAmcDj&myim 

ffi2 0 2^Sffi7|x;b^2 0 3±lCiEffU. SjE7|^;1/^2 

0 3 rcrtM$nrct-^-(^i&g^3 2 onc^^UT 20 

SI52 0 2 0iaig^l^3 0 O'C^T'APf^^'So COK^. 

iSJ©m2 0 1 (Drt^sr^ieg2 0 9-^213 poi&sri 
Ru (Etcp) 2f)mm-t^-r. t)^-o6fmurj:i\i^mti^ 

1 s ox:\z/3:^^z>{z^^m^ JSiUm2<onm^2 ^ o 
srX2 2 o$:ffli\T*jai$nTO'5o mwtTHjuy 

2 0 3&o::^yt-:/u-h2 0 5 (ii^r ^-^^y K2 0 
4lCififgUTiBM$tlTO'5o ^COfg. /'«;uy2 1 2 v 
^ggft. Ru (EtCp) 2&lf02^^:^^->^'7 — ^ 

K2 O 4^^M^TSi£S2 0 1 rtlcSAUT. 0. 1 

Mmo;u-7^-':>Afli(7)^]^^?To;bo ra. f^m^coKti 30 
lim^cr)faic;5:'5J:plc. =i>^^t$^>x/S;i/::^2 l 5 

[0 0 3 4] (2) :tV^><h:7-/<be«rCct^>>U-- 

jiT-0Am(Dmmyn'^::x^fjimTurc^^(Dm^2 o 

2±OS4Sia«l»^@3 (a) iC^fo JUT'-OAma^ 
mmit 1 □ *y h^>^ U 2 5 (EP-^ 2 5 HIO^ 

StS7l^;U^2 0 3<^SiZ2S15lCitSL//:t;U7=^-'>Affi 
OM|g^lSX)^$^3 Mmlc^f^o ^UT. :Z(Dmt)^^m 40 

tfimmzmnr^ ms (a) eAoiE^T:^u^ 

to 0 3 5] ^U~:::>>/0^llSfCOl\TItt^-r 
KJtm2 0 1 (Ortii-^:^y^-2 1 1 ^^tt«l 

6^^iSL&xA^mm\ziimi^rzj[^T:z,':?Am^mm< <? 
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ffl*'::^fitl^8S2 1 3 %iPh-y^D-^v)r^2 0 4 
Oli^. gffi7tv;u^2 0 3(i«^^<!:|5l<ifc:ii5ige (3 

2 or) (c^I^^^$nTt^^o■c. s«7t^;uy2 o 3(oifi 

TSl£^2 0 1 (DrtMi|lC«t&$tl^:ty>Sfi^SU 

[0 0 3 6] -ecT% @4(c^-r<i:plc»«7|v;uy2 0 

3 St/:^/^- >^U- h 2 0 5 2 0 8 STTIf -5 

gt57tx;l.y2 0 Z^V<^n-y\y-V2 0 5.^?#a^2 
0 8lC^»$ti:;t^fC/t;l/y2 1 3 v^§a#. :tV>tt 

JgfS2 1 3 s J:U:ty>;^':^^m*&U. J5/Sm20irt 

[0 0 3 7] *||ljS0!lfCfcl>T(*:ty>Sffi$:5%. ^' 
X5fEM(i 1 0 s I m. JEi^li 1 0 k P a ^ X^tz. fsLl&^ 

f7^v:itfiittf^ui\ KH^mi^tomt}^ ^ kp 
al^TlcbT^u-->^^^Tpli^. i$7'j-->i^u 
~h;&<sagfc(gTu. mmm^mti.x<DU^mt}mT 

T^rzHb. ii^^;a:< <bt) 1 k P alU±coS:^TtT?5:^c<h 

[0 0 3 81 :XIZ. mi^m\zrj:-DXl\^&i^. m^i:£m 
my\^JU^2 0 sommUs iy^r'P-^y \^2 o a. >3/t 

mwL7tsju^2 0 3^mv^m2\z7r:urc&m^x±m 

^0*ICA;U:r2 1 4 v$:Bgc^TS2(D^U-- 
>1^^ffl:^';^^^tl2 1 4 s;&^t)7^>'fk«^^>'-v':?-'^ 

H 2 0 4 ^^^UTJ5/CM2 0 1 rticfitj&uybo 
aii 1 0 0 s c c m<t 2 0 1 l^(0&^tli 1 k 

P a (c;S: -5 ck d IC U >^>> ^ >;^/<^u:/«:ffic ^TIHii^ b 

[0 0 3 9] ^U-^>'CfB^fi\<D^mit^'J''^>^l^ 

R^<Dt&}^Mibm^mi\x^i7z^rzo fin^. smffi§2 0 9 

iCf^. R u 04 <!: R u F 5 ^'5t^liR u C I aCO-f ^> 
Sg;&^M'>U. ^o)m<D^&^itf)mi^xn^tE<rj:'D^ 

[0 0 4 0] *llffiOTT(i. ±ieL/i::ty>:f/:^lcJ:-5 
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[0 04 1 1 :k\z. juy'zzOAm(omaiJSLZf:tv>ty 

»0*t»^MSb/::o 0 3 (a) 4>fC8-f >5^vU3> 

^2 501*11 isuft/s^/^i: ^mmntos, 

^-C^UX!:. S/i:. S3 (b) (iff KtDP h fc felt ^ 
lcS«rt<D^U-n>^^||S6-r'5C<!:fcJ:oT@3 

(a) omraftcoiB^T^t-cfc^ic. s«±oai*»^ 

>^^mmux^^mtSimm<Di&Tizitf3:^r. tsu^ 
^m<D&ms^mm\zm^T^iitf^vxrj:<. 

[0 0 4 2] *IIJSf54TxE^>^^>U-->^:^;i 30 

>iiy.^yy itA^mfiy. t ^igS«l C <*: (c J: 0 

[0 0 4 3] MIC. mi cr)^'J-->^ffl^':^<i:UT:^- 

y yi\j&mtx^<DJ\u^>fiy.x^^i^m. f^itJ^m. 40 
y-jit&m. yyit7\<^m. yyitmm. ^m. 

[0 0 4 4] *llt6«T'li^y>^:7iJ-->^^|T-D>5: 
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[0 0 4 5] ±EU/tfi«^U-->^^<Oa^(iC VD 

MlcffiS:$ti^c<i:;3:<. ;U^xC7A«|{kK. ^y^S-i; 
A. :tX^'^7AKIb«ll<D«^T*^Tt)l^»T^-5C: 

[0 0 4 6] <fcC5"r. 0 2fC^U>tfflfSSHt[Cfcl\ 
T. iJ^;B:<<!:«)RJCB2 0 1 <hi>-i''7-^.y H2 0 4^0 
S^ttW. •>-v'7-^*yK2 0 4<fc«iSffl:^'^*y^(itJ^'J 
-X>>/ffl>3 212p. 213p. 2 ^ A pt 

T'^-S F e , C r , N i C r . N i -g-^^. ^'5C^ 

ifA3^i>-;USPtt-c»nffiK^<h7K^S^a(7)S]^;&< 1 
o%i:jLTx^^yymm(DziA^^mu. :t^J>iiys'p 

7XI^S^^1 0%]U±) ^(^fflb;5:t>o cnicJ::3T. 

[0 0 4 7] {%mm2) ^s\zmmm2x^^)\^T^ 

<DSIS«jS(i|5li;-C^^o 2 1 2 sfi4KlSffl;^';^«*& 
2 1 2 v(i«iSffl:^';^<D«ieKSIcflXyf+ltetx/b 
2 1 2 p(i^giffl:^'X60««&^ie^. 5 1 2 f 

2<z)Jrt]»*S2 2 ofc<ty 1 0 0'-2 0 ot:<7)EHTj!ini» 

^tlTt^'5• 2 1 3 s(imi CD^U-x>ti;rffl;f3X 
-J>fSy.) litjgfi^ 5 1 3 p(ilgl (7)^'J-X>^ffl/3 
>^<Dtti^ie«. C(OK«/?^«3:Sffl;^'^coaSS2 1 2 p 
IC. n)Vy2 1 2 v<OT3Sffl|-C«a$nTl\So 
[0 0 4 8] ±I^l.>b^a^fflC^Tll5gW1 (CietSU/S: 

ift^^i^Siic^uT^xi^^AM^jaau)^^ -^rcoe*. v^m 

ffl^'XOE«E«2 1 2 pOrtSlCli. W:mm:^y.(D'& 

^(Dm^h^l'^ity ^ Ji^^ 5 1 2 f (OeiS^U<7)I^.a<!: 
;5:t>-C. ;^x3a«coS»^MI¥^»<^JSH(c;&:^<ir*A 

[0 0 4 9] ^cr% jiy^-0Am^t^2 Bm&m^rf 
':>rcmi\z:tiry^yy{t&mizj:^^tj-->^(o&im 

2 1 2v^Kd6. mi C0>>U-x>^^:^'X(7)fit^A;U 

z^2i3v^ra^. m^ (D^u-->^m:t3y.xh^^ 
1&'r^z,^\z^^xnmm^ fc^u>tcfc^icsjas^2 o 
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[0 0 5 0] /\a^>m(D^':;^iti!kmm:h'^(omiB^m 

[00 5 1 ] :tl/>^XfcJ:^^y-n>^^fTo/b^ 
ic. J5jS;m2 0 1 P*9^S^fimuT;^?^^|g2<o^ U-— 

-So 

[0 0 5 2] *llffi«?llT^FL;t;U7^-C?AJKOfi£KRtX 

[0 0 5 3] :^mmm\z^tni. ^mmp^m(D^/3:^-r 
ceo c <h u/!:«M:7^p -k;^^IIJ^-r Cih fc 

€»o 30 

[0 0 5 4] (ussfifiis) m6{t. mmmsx-ii>^ji^T 

2 <^:Oal^(i^^M^2 0 1 (D-H{5^«fi£-r'5^#«^2 0 

^u-->^ffl^':^<oet*&ies6 0 1 p. sso^u- 

IISS0'JTIi^3O^U~->^ffi^';;^<i:UT. 

[0 0 5 5] gtg2 0 2±(CJU:7^-':7A^<7:)J«8i^^T/ci: 40 
^H^. St57n;U^2 0 3;!;^f>i'9-^*> K 2 0 4 icifi 
}$l^/i4*.^T4lfl:Sffl:^'XX?^S/£M2 0 1 IC'K|g$n'5o 

c(D^. JSJC5S2 0 1 \zmtktEtirc«kmm:h':^ffinm^ 

2 0 8F^[Cffii^t-'5/c«). ?#S^2 0 8(OiiM^RS^;f3 

fiStS 2 0 2 (DJK A-^SKajKS, ^^C\(d:«iSmcoaJEB$ 
fC#^±X^^y. •^(7)aS<!:UTS<S2 0 2 Ji^OSiaiC 

[0 0 5 6] -^-CT. ;U7^-':^Affi(^fi!cK^. ^^^U-- 50 
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ffl;^'::<#t*g^2 l 3 s;!?^e>mi (?D^'J-->^ffl;^'X* 
JS*&M2 0 1 rtlcm^L>to |5l85fC. m3<0^U-— > 
>>'ffi:tf;^et*&S6 0 1 s;!>^e)lg3<D^U-->^:^'X* 
?#^^2 0 8(^rta5(C«J&U/^o ^O^Oll2(D^U- 

->^m^'>(.iz.k^Kmm^<D^ o-=L>^itmmm ^ 
m/titmmm2\z^Wiunim^tmw<DyTm^mi'^x^fi 

[0 0 5 7] *||ffifi?iJ(Cfc(t^«QrllMrt<D>> U-->^ 

sftSfi. njfiffiji s;triiiffiffij2fc^u>tii^<f:piaio 
y. mm±x(D^^^^w\zig:M^^:itf)^-p!mx^ 

±m\zm^tSti^^(OXU/3i<s JS^5^<!:i#«SM<h^i@ 
:3Tt)^<. MIC(jmi ^^3(^^g-->:^ffl:^'X(^ 

?ix^mm(onmt)^m^n^:i^itmz>^xht3:i\ 

[0 0 5 8] i^mmA) S7li. ^ffi^j4 

rz:dt>(D&mmm<omvx&mx^^o mmm i 3 <d 
m^^zomi^Mt. m'i<D{7V-->^m:h':K(o^.t^is2 

1 3 s^;t(i^<D«t&SeS2 1 3 plc^3CDj!jPlSSS7 1 
3hX>^, •^UT^2CO^U-^>t5^ffi:^';<Oet*gtl2 1 
4 s -^(ttS^Sfi^ 2 1 4 p IC^ 4 (OtmM 7 1 4 h X^^filx. 

6ti. zinio<Dmmn(D'^&^^iL\^x»mr^rc:isf>(D 
ummmy i 3 0:5^^x7 1 4 c/^^^>^?^ix.et^Tt^'5o 

[0 0 5 9] ±lBU;tSlg^fflC^T^U~->>/OSft^ 

^fflt^TJSlSM2 0 1 ^<D^ V -^ycf^^fji^m-^. 
'm\(D<?') --><fm^y.(nm^^ 213s %tz.\t.^<r> 

«^S£'g2 1 3p^$^1 O 0*C(C^PiaU/Zo C(7>SS 

(±. 01 (c^-rcfcf>lcju^-':;AMO:=*-y>:/3:^lCctS 
x^:/5^>:^u- h;0^:^^t>O(i*^5 o**c;&^e*^2 0 
(DiEH, M*U<(i 1 0 ot:/)>e> 1 5 O'CT^U. ffiJx. 

ff 1 0 ot:fcapgt$n/s:5i-y>;tf:^^s/S^2 0 1 

^1^-t^Z.t.\z^^X. cfcy;Stt;5:^y>:^'X^fflCNT 

-j>n:^\t.2o o''ctx±.\zimcr^t.m'rfm\z^^yM^ 
i^xu^vrctb. *aS»iaS(i2 0 ot:j:iT-c^^c<h/^ 

u-->^^mtmm9^n t)^^mmm3(Dm^^mmx 
[0 0 6 0];45:ic. ^20^ 

-->//ffl>3;^0«JStS2 1 4 s ^-eomigiSg 2 1 4. 
p«^4 0SPl»SS7 1 4 h^ffllNTl^2 5 Ot:iCj0f»U 
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3 0 0t:JU±(cJ!iQjSi-r-5<h, i£«2 1 Aptyyit^m 
[0 0 6 1 ] 01 (cS^L.>bx*>5^>i5/|;ig|t-^« 

U ffi fcftaUft b -cetlg-r ^ C <!: C \o 

[0 0 6 2] *ll^6^^c*3c^T, 1 ic^urci*^ 

[0 0 6 3] (||ffi«|5) 08 IC. Ute^ST^'&Afi^ 

\^t)^2mmmiZ:f3i^X^^J. mm^Ji^y2 0 3 ^13: 20 

^£m—^m'c&^m^ (o^^mzyyy-^y ks o i <?:. 
:i(Dzy'\ry-^y K8 0 1 (ommw\zw^murzm2<Di^ 

h2 0 5(D^^^;i<hf$fil^-^'5tNfi:^A-y 
U-h2 0 50^^^;i«tiJt)A^< LT^)^« 

T. ISi Ov-i'^-^u/ 0 1 icii«iSffl;fj;^«J&* 
i:m2C0^U-->ii^ffl:^';^ (y yit7km:h'y.) ^.Jg^ 
X?^15iyf^(t'btlTfcy. ^2<7)i>-v9-^*> K8 

0 2 icii* 1 U-x>^ffl^;^ (^i/>^':^) «ie 

§f 8 0 3 s . ^<Dm^K»8 0 3 p. «|&A;uy8 0 3 30 
[0 0 6 4] ±iEU)t«lSil»^fflC^T. Hffi^l fciS 

wiu/tiM^tLmm\zj\^T—OA»^aiaii^. -^-o^u- 

8 0 2t)^^:tv>tiy.^^j^m2 0 1 (op^mmizjzvm 
mmizmt^T ^:itt^ih^^/ttb. njswi (ois^cfcu 

yy^\:AmzJ^^^v-=^>cr{tyy^u&m^m^(Oz^ 

m^(Dm^amm\zKA^m{zib^t»¥t(Dmm\znmt> 40 

[0 0 6 5] isa. :ty>:^:^(iS2(^>-tr9-'V'y K8 
0 2X?^t>SJCS^2 0 1 P^izm^^ti^fzib. ^'X^miz 
«IA(iS«7l^;Ui$^2 0 3-^:^/x-yu-h2 

0 5(ofem^f&^i^miznx^z:tt/iib^^<D-v. 

;Ui^2 0 3^Si (Dzyv'y-^y H8 0 1 lcifi!$^t±;t 
ttffiT?T;5:pc:<!:;5^£l53R^o CtlfCcfcU. HJfeW l Tir 

2 0 ^<o±T^m^^MMtT^:zthlb^^. 50 
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[0 0 6 6] j;iJiTM'<>bJ:^(c. :^v>^'y.tyyit ^ 
7i^m:»>f.t^m^'»if^zt\z^^x. 4as$s«rt<o8P * 

[01 1 01 (i. Jl'T^OAJBLZfJU'7^^0Amtm\Z9:i 
r^^^J>^ny *>^bffilRlcJ:^X';/5^>>/!^14^SiW 

[0 2] 0 2(i. Ht&ffill €Si^-r'5>b«(DfiiS$gBCD 

[0 3] 0 3ii. JSjS^rt<D^U-~>^^*^SiM-r 

[0 4] 0 4(i. njfiffiii <^:ty>^y-->^^K^ 
[0 5] 0 5(i. ii«s«i2^ittwr^;t«:)coitfis^ao 
[0 6] 0 6(^. iitfg0ii3$KK-r'5;t«:>(o«i^£ia<o 
[0 7] 0 7(i. iiffi«4^Kwr'5;^*&(o^s^a(D 
[0 8] 0 8(^. mMms^m.^r^it,i^(o^'^^m,(o 

«tt0T^^o 

[??^<o»iW] 

2 0 1 -w.^^. 202 -sffi. 2 0 3 '-mm^^ji^y 

— . 2 0 4 — 2 O 5 --i^/t— 

2 0 6 -igfttt. 2 0 7 -tlJfBWW. 2 0 8 

2 0 9 - ^^mSS^. 2 1 0 - 1 OAPHftgS. 211 
• ■;^/^-. 2 1 2 s --^lOrSffl:^';^ (R u (EtC 

p) 2 ) o^^ats. 2 1 2 V •«isffl;^:^<o/t;u:/. 2 

1 2 p -«lSffl^X<D«lteKB. 2 13s " SB 1 <0^ y 

~->^ffi;f3:^ (:ty>;^'X) (D^iBn. 2 1 3 v |g 

1 <D^ y -~>^ffl;^3XC0/^;Uy. 2 1 3 p ' -m 1 (^^ 

y-x>^ffl^':;^(D«^ie». 2 1 4 s -S2<D^y- 

X>:^ffl;f3:;<. (C I F3 ) (0«^fl. 2 1 4 v •JB2<D 

^v-—>c^m^*::^<o/tJuy. 2 1 4 p - SS2(0^y- 
->ifm^'7.(Dmi^mws.m. 2 1 5- •n>y^^>xA 

2 1 6 ■•stasia. 2 2 0 2 <7)3!lPjl*«. 5 1 

2 f ■^mm:My.<oy^ 5 1 3 p - iBi o^y- 
:z>c^m^y.<Dmi^^m. eo^ s ••S3(D^y-x> 

^ffl^X(Dtt>&«. 6 0 1 p • SS3<^^y-x>tJ^ffl:^ 
:^cD^vl&iB^. 6 0 1 V •♦IB3co^y-r:>iJ/ffl:^'xco 
7 1 3 h ■••^3<DllDl^SS, 7 1 3 c •••m3(D»J 
7 1 4 h ••SB4(0J!ni»S. 7 1 4 c - JB4<09JfflI 

IS. so ^ (Ozy^y-^y 8 0 2--m2<^'> 

^r7_/\.^^c^ 8 0 1 s •••^1 (O^ y-->^ffi;^';^(?5 
#tt&IS. 8 0 3 p -mi CO^y-x>^ffl:^'X(D«^E 
8 0 3 v -IBl <D^y-x>^rffl:tfXOA^by 
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